Abstract. This paper presents new records of 144 lichen species from Bolivia, of which 38 are new to the country, namely Aspidothelium fugiens (Müll. Arg.) R. Sant
INTRODUCTION
During ongoing studies of lichenized and lichenicolous fungi of Bolivia several new records have been recently published since our last paper in the series dealing with the biota of this region Flakus & Kukwa 2012a, b; Flakus et al. 2012; Knudsen et al. 2012; Kukwa et al. 2012a, b) . In this paper, the fourth of a series, we report new records of 144 lichen species and one lichenicolous fungus from Bolivia.
MATERIAL AND METHODS
The specimens studied for this paper are housed at B, GMUF, H, KRAM, LPB, UGDA (acronyms after Thiers 2011) and the private herbaria of J. Etayo, A. Flakus, U. Schiefelbein and M. Seaward. Lichen substances necessary for the identifi cation of some groups of lichens were identifi ed with thin layer chromatography (TLC) according to the methods summarized by Culberson and Kristinsson (1970) and Orange et al. (2001) . Annotations on detected secondary metabolites are provided, as the chemistry of Bolivian lichens is still very poorly known. The symbol (±) indicates that a particular substance was absent from some specimens. In some cases the colour reaction with a water solution of potassium hydroxide (K) was made, as well as the colour of the thallus checked in the ultraviolet light (UV).
The general distribution is presented only for those species noted for the fi rst time from Bolivia; for those previously known from the country only references to their Bolivian distribution are reported.
The following abbreviations are used: AF -A. Cladonia ceratophylla (Sw.) Spreng.
This species has been reported several times from Bolivia , being particularly common in the Yungas montane forests.
CHEMISTRY. Fumarprotocetraric acid with related substances.
Cladonia didyma (Fée) Vain.
This species has only been reported from a few localities in Bolivia Ahti 2000; Flakus 2008; Flakus et al. 2008) , but is apparently common in the country. It is variable in terms of its secondary metabolite composition: in the studied material, three chemotypes were determined.
CHEMISTRY. Didymic or barbaritc acids together with thamnolic acid, or only thamnolic acid. Cladonia pocillum (Ach.) Grognot Previously known only from three localities in Bolivia Ahti 2000 
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Cladonia rappii A. Evans
Previously known from only four localities in Bolivia Ahti 2000 
Cladonia subsquamosa Kremp.
Previously known only from four localities in Bolivia (Ahti 2000; Flakus 2008; Flakus et al. 2008 ), but it is apparently much commoner.
Crocynia pyxinoides Nyl.
Although widespread in the Neotropics (Brazil, Colombia, French Guiana, Guyana, Surinam), Australia, USA, Thailand and Papua New Guinea (Aptroot & Sipman 1991; Sipman 1991; Brodo et al. 2001; Wolseley et al. 2002; Cáceres 2007; Sipman et al. 2008) , this is new to Bolivia.
Crocynia pyxinoides is characterized by the lobate thallus and black prothallus (Cáceres 2007) and according to Brodo et al. (2001) it contains atranorin, fatty acids, terpenoids and stictic acid. However, in the holotype (Cuba, C. Wright, H-Nyl 22059!) stictic acid is lacking, as in all the cited specimens below. The identity of specimens containing this substance needs to be clarifi ed. 
Gomphillus ophiosporus Kalb & Vězda
Previosuly known from Brazil, Costa Rica, Ecuador and Papua New Guinea (Kalb & Vězda 1988; Aptroot et al. 1997; Tenorio et al. 2002) 
Heterodermia fl abellata (Fée) D. D. Awasthi
Although new to Bolivia, this species has been found in Argentina, Brazil, Colombia, Ecuador, Peru, Uruguay and Venezuela, as well as in Africa, Asia (e.g., China, Taiwan, India), Macaronesia (the Azores), North and Central America and Oceania (e.g., Swinscow & Krog 1988; Osorio 1992; Büdel et al. 2000; Sipman et al. 2008; Moberg 2011; This species is new to Bolivia; it has been previously reported from North and South America (e.g., Brazil, Chile, Colombia, Costa Rica, Cuba, USA and Venezuela), St. Helena, Bhutan, Malaysia and Papua New Guinea (Kurokawa 1962; López-Figueiras 1986; Aptroot 1997; Sipman et al. 2008; Tenorio et al. 2002; Moberg 2011; ).
Heterodermia leucomela (L.) Poelt
This species is widespread in the world and also in Bolivia, where it is known from numerous records (Nylander 1859 (Nylander , 1861 Rusby 1896; Herzog 1922; Lynge 1924; Feuerer et al. 1998; Moberg 2011 (2011), H. leucomela subsp. boryi does not deserve separation due to intermediate forms with H. leucomela s.str. In our collections no intermediate specimens were found and thus we distinguish both as separate taxa; however, more studies with the aid of molecular tools are necessary to solve the relationship between the morphological forms within H. leucomela s.l.
CHEMISTRY. Atranorin, zeorin and salazinic acid (±) (only selected specimens examined by TLC).
Heterodermia vulgaris (Vain.) Follmann & Redón
There are only a few earlier records of this species from (Herzog 1922; Kurokawa 1962; Trass 1992; Moberg 2011) .
In our material, most of the specimens were sorediate (as reported by Moberg 2011) and sterile; however, a few were richly fertile and lacked soredia (as reported by Kurokawa 1962), but otherwise very similar to sorediate samples. We include all into the concept of H. vulgaris as we believe they represent the same species, differing in the reproduction mode only.
CHEMISTRY. Atranorin and zeorin (only selected specimens examined by TLC).
Micarea peliocarpa (Anzi) Coppins
This is the fi rst record of the species from Bolivia. It is a widespread lichen, known from many countries (e.g., Normandina pulchella (Borrer) Nyl.
The species was previously known only from a few records in Bolivia Flakus & Wilk 2006; Flakus 2008; Flakus et al. 2011a ).
Pannaria rubiginosa (Thunb. ex Ach.) Delise This species was previously known only from two localities in Bolivia (Nylander 1861; Feuerer et al. 1998 
Parmotrema betaniae Hale
The species is new to Bolivia, being previously known only from the type locality in Venezuela (Hale 1986).
Our specimen agrees in general with the description, except for the slightly different dimensions of ascospores (20-25 × 10-12 μm) and hymenium (90 μm) than reported by Hale (1986) (ascospores 22-24 × 11-12 μm, hymenium 75-80 μm tall).
CHEMISTRY. Atranorin and protocetraric acids, secalonic acid A (in thallus and apothecia) and fatty acids (in apothecia only). Only a few localities of the species were previously known from Bolivia (Rusby 1895; Herzog 1922; Feuerer et al. 1998; Flakus et al. 2011a ), but old records may belong to other species.
Parmotrema cetratum is not monophyletic and represents several cryptic species .
CHEMISTRY. Atranorin, salazinic and consalazinic acids. Parmotrema crinitum (Ach.) M. Choisy
In Bolivia it has only been recorded by Feuerer et al. (1998) and Flakus et al. (2011a The secondary chemistry of this species was very mysterious for us. According to Hale (1965) , who analysed the duplicate of one of the specimens cited below (Wedermann 2389; preserved in S), the species contains atranorin, caperatic acid and probably protolichestetinic acid (reported with question mark); however, Boom et al. (2007) reported dehydroconstipatic (major), protodehydroconstipatic (minor) and constipatic (minor) acids. Re-examination of the chemistry of specimens collected by Wedermann from Bolivia revealed the presence of constipatic acid complex (compared with the extraction from Remototrachyna costaricensis). Apparently, Hale (1965) confused caperatic and protolichesterinic acid with the constipatic acid complex, which also occurred in the case of Remototrachyna costaricensis (Hale 1975: 29; Sipman et al. 2009: 49) . Surprisingly, we found one specimen morphologically very similar to P. mesotropum, but containing caperatic acid [the identity of substance confi rmed with an extract from Platismatia glauca (L Parmotrema reticulatum (Taylor) M. Choisy s.l.
In Bolivia it has been reported several times (see Flakus et al. 2011a) , but some older records may belong to other morphologically and chemically similar taxa. The species is represented by several cryptic lineages, but no characters have been found as yet for their separation (Del-Prado et al. 2011 Phaeophyscia endococcinoides (Poelt) Essl.
The species has been recorded only twice from Bolivia . Its separation from P. endococcina (Körb.) Moberg is not always clear (Moberg 1993) and needs to be studied by phylogenetic analyses.
Pseudocyphellaria aurata (Ach.) Vain.
This species has been reported from Bolivia a few times, but only one contemporary record existed to date (Nylander 1859 (Nylander , 1861 Herzog 1922; Feuerer et al. 1998 ).
Stereocaulon pityrizans Nyl.
This species was reported from Bolivia for the fi rst time by Sipman (2002) , and detailed distribution data are provided by Flakus et al. (2011a) .
CHEMISTRY. Atranorin, stictic and norstictic acids.
Stereocaulon vesuvianum Pers.
This species was reported from Bolivia by Feuerer & Sipman (2005) and Flakus et al. (2011a) . Comparing its general distribution and frequency in other regions (e.g., Lamb 1977), it appears to be rare in Bolivia.
For taxonomic comments on the infraspecifi c variation, see Flakus et al. (2011a) .
CHEMISTRY. Atranorin and stictic acid. This species is new to Bolivia, but it is widespread and common thtrough the world, and in South America it has been reported from Argentina, Brazil, Chile, Colombia, Ecuador and Venezuela (Hertel 1971; Nöske & Sipman 2004; Sipman et al. 2008; Xanthoparmelia mougeotii (Schaer.) Hale Two records (only one contemporary) were previously known from Bolivia (Nylander 1861; Nash et al. 1995) .
CHEMISTRY. Usnic acid and stictic acid complex.
